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■9 3<htct0. ffl7LiS@X±anm (3. 0 iX< 1 

o. o=i. o -.mmjim&tDftiiimmtt&o ) torn 

#7 # - # y § £ . 
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RtWSSl] lffl?LilflX + anm (3. 0^X< 1 

o, a=i. o :tm&m&<oftibi&mt+&. ) ©sb 

B(^MI#^©fe*;fS£WU K*H©»BWHI*' 

0 . 0 10-0. 5 0 c m 3 / g T% fro, t£»Uga 
frWBfl 2 . 0 - 5 0 n m©$gffl©£^ V *°7#«© 

CW*3I2] Cu-KaSK±*Xi!i|5i#r/<c*-v-e 
2 0 = 2 6° jfi^tzlilfiiBII ( 0 0 2 ) ®[^S*-r^[5I 

#7*-#>. 

T* 4 £ <h t1-4H*^ l * fcli 2 fB«©y V jK 
7#-#V. 

m>m 4 ] &*£*r*# 8 o w t %a±, 

Wlwt 96*ST*43(|*^ i - 3 ©^-rn^tiBft 

7*'7#-#>„ 

cw*5 5 ] ®#fr\ m^ttttz itmfiLVttizitmft 

#T*& T, ^S^flfr 0 . 1 - 2 0 0 0 u nu 
i*SSfr0. 7-2. 3g/cm 3 , 4fct±^#fr\ R 
tttt*fc«3*R-eft -3 T, 0 . 1-15 0 

nrtt t) , oit^ niK(zin?Liis o . o 5 - 2 0 u m 

©£-&©v?nft*#t4fl«Wifi*WU fiff&fflt 
frO. 5-1. 8g/cm 3 , 4/£l#f^fr\ £?U17 
n» ?#-7*^T, ««flt0. 1-1. Sg/cm 3 , 
M7L^ 3 0 - 8 0 %T\ 1 ~ 5 0 0 u m©*8g##§ 
feommbtz 9 n?L£W-f<£>li*Jl 1 ~ 4 ©Wf ftfr 
[-13©© > 7#7*— 

ssv^n^Hffi©{b^j4#^-r*3(i*^ i - 5 ©W? 

ftfrl-Efc©^ 7*°7£-#>„ 
CH*57] itlll^6 0 0~2 5 0 0m 2 /gt« 

*4tf*5 1 - 6 ©^-rn^^iB«©y vjkt*-# 

[SfcftS 8 ] J±S®« 4 0 0 m 2 / g J^T-e* 
IS 1 - 6 © V ^-f ft fr (-I3tt© p« V *'7 * - > 0 

ctt*3i 9 ] s a: immmmmn c > 

1 © i vf ft fr-ffl, 4 ttg£Sg&Jil © i > -f ft fr-ffl© 
{b£&&8s5&PLfcSL 6 5 0°CJ^±©?SJgT\ ^Htfi 
£H&TTMb*fctt§§Kfbtt£H&TTl6^-*-* C t 

zw&tt&, ft*® i - 8 ©ivf nfrcBftoy V*" 
7 *-#>©«&£&. 

[»*^ 1 0 ] ->«K, 3 - ? x , 

»*{btk 4/-ci±^*^tuiE^KA^v^ * 
ffifll, 4fei±^*W7xy-;i,ffli&^{b*, 4fc 

wfammmmmtf? * / 4 * ii^jntme 



(2) ftm¥ 1 0 - 2 9 7 9 1 2 
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nrt$9 1 1 ] i%mw£tziimMm%mn 1 0 0 m 

cd i ^ftfr-«©fb£ti Sr99^R © 1. ft frH«*w* 
TO. 5-50 Mi»nt£ £ t &#mi:t4fi*iS 
9-10 ©O-f ftfrl;:f3«©;>< V*"7*-**>©Mi§73 

[fit 1 2 ] © 1 ^fniHI, 4 \m® 

^ji©i^ft^-ffl©{b^*^ wisHst 

Jfi. ffiegfi, ft&fi, 9 /UBfi. 1Mb*, mt 

10 0>Mbl, IKbtk *KflJj©ivfnfr©$5-iB 
fe4^(±-ffiJ^±©*RTfe4|f*59~ 1 l©^Tft 
fr £12*© ^ 7 *"7 * > ©MjS^?io 

[ft*5 1 3 1 #wnt<\mmm*mm, ^ v * a, 7 

;brf > % 7K*4/c(±-M{b^&mi*i: LtWLTtt 
4 fc©T*4f|*l 9-12 ©^"f ft*H^I3«©^ 7*" 
7*-**>©M^io 

ctt*« 1 4 1 mm^mmnmmM, -mmm 

*±tz&%Wt LT^WLTJi4t>©-e*4a*3S9~ 
1 2 © l vf ft AS^IBK© * 7 #7 * - # > ©Sili^?io 
20 [^Bfl©l¥lfB^^^] 
[0 0 0 ] ] 

[^©It^S^i?] »LilfIX+an 
m(3. 0 £X< 1 (K a = 1 . 0: f^ilffldFLilg©^ 
!5Hi:-r4 0 ) ©$gfflt|ffl?Lfl^©^fB^^L, 15 
»EH©SBa?L#«A*0. 0 10-0. 5 0cm 3 /gT\ 
fro, KittffL^l^ilBffLilS 2 . 0-50 nm©H© 
£*y#7JS«©l S%&UkZ&lib&Zt&¥f®[tt& 

& o CD * 7 *°7 * - > t±, y 7 ^7 1iJK(Z|n?L 

30 m^cDW-x^m^mxm *m i> > h u ^ a ^ 9 > 
j±«w^ s * ^ x cD^m o>ftmmm&w& £ 

[ 0 0 0 2] 

[fi£*©S$l5] 8^©»KaEiM±'f ^>^F©ija3g 

m^i-hcDttx^ n^m^mm^ 
m&nmbtix&t)^ -mmm, im&gm. i&fess 

40 nmwmzm<m^htix\^ 0 znbcDmtmt, 
mcDft&Timfeimt&ztizZ'ixm.i&zn, m 

[±, tOTLiBSO . 7 nm*8»©*H?L*-9-/5 ^n#7, 
a?Lil@0. 7-2. 0 nm©?EH©lffl?L*5 
7, |ffl?Lilfl2. 0-5 0 nm©HH©il?L5:^7*' 
7, *ffl?Li»15 0 nmJ^±©m£^?ogii;#FT£o 

[0003] se*©sttjg©sus^(=«tntf, 

50 TUtgitfO. 7-2. 0nmT*5;?D*7iJ;i;i 
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7LB£# 0 . 7 n m*StT?* * ^7* 2 ? a *'7 ©f&S L 
fcffittSWKftSft, ftffLitS** 2 . 0-50 nmT*& 
*^ViK7 ©JfMfr v >ft < , y V *°7 ©*ffl?L#ffi©J±$ 

t v «t < n&f -r 4 z. «h [± tfijfcft ^ t ^ o 

[0004] ttz^ mnvftTvj xizfcutzoRm 

tt©iWi^?>l±, ^%<D^-i X©«8?L©#*#t<5?Stt 
j^©^ji^a4L^^\ y7*-7i:|LT, #5£©WL 

[ooo5] a^, sf;ii*^?>©*Jiis**c?s#-t4 

« c t tf± t ft BUSfflS i: ft o T ^ « . 7 5 > jt © 
ISftSl±7KJi*©$^tt©^^SllT*4^, 7 i >« 

©, -t©i*i?fc|ffl7UHl#3 . 0-10. 0nm©y7 

[0 0 0 6] 4fc, »6I*?«ISift«, 
2.26 nmfc E**1ffifi©»tt!ft« (Acid B 1 

ue 9 o) *\ mn&ttmx^mx&z, tt^tm 

2 . 0 9 n m© £ 9 5 > B 12^©JtRfi*J*# ftSH^-lM 
X©fb^8jK©ift*l;:*fLT, «ft(cn£;i$»£ft± 
Stfifctt, «?Liig3. 0-10. Onm©l§Hlcffl 

%msfa<r>mm. z^l tzmmwm x mm x& * . 

[0 0 0 7] tin, Jffif, /^-y ^T-yTWBU »«fl 

v ? b a =. ? * m ©sag 1 1 1 izmm t M.i&m 

&K1IM-Sll£ffM1-£*$$*©^>©* 

[0008] mwtct±, w^sti^n^rv^ 

0,iMi3. 0-10. OnmOBIi:*!^** 
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fcft-a > * fc tfJJW&r § * . 

[0009] znjT-ict, ffittW©im?Liig**fc< 

7«tt©*im#«©ai£ttffi<, tfc, Stffilg&ilf 9 
ig* £ !- J; 0 JR***ffiT-t *©"<?$?£ L < ft V\ 
[0 0 10] #r»1¥5 - 3 0 2 2 1 

10 ^3fnTlr">*Jt*lifa0. l~ 1 2 0 0m 2 /g©^i 

©&K£?±T-(i, ?UI 1 . 5-15 nm©iEHt^|ffl?L(± 
J&tiltZtL&ifi* W?LiISX±onm (3. 0^X<1 
0, a=l. 0 :iS»i?LiIS©^ffil5Hi:-t*. ) Kffi 

fc©?f±ft<, ^tt©»«?i©Jtm^ 
[o o 1 1] tfts »»¥5-8 1 l^acn^n 

L < (±J^^, **^l±>Ky 7 ? 'J d — h i) ;HWttt?S 
[0 0 l 2] - 2 9 4 6 0 7^Sl= 

30 m^nx^^ i&mt& vv^t ±mit^m^ ttzm 

<DWkl5&-Ct>, jBffLB1IX±anm (3. 0^X<1 

o, «=i. o ■.mm^m^^mmtt^o ) <om 
ih±m\t^m*\mirz> <Dxw.m xf^s</^ est 

[00 I 3 ] 

mwtm&Li:*) ttmmi ±iH©<t^(^ se*© 

40 ^V^T^^^LIrJfM^^^^^ti, iNB?LitgX 
±anm (3. 0^X< l 0, a = l. 0 : ISlBffLitS 
©d*«Hfc-t*. ) ©KHt»i?Lg^©ffi^<iSrW 

Wft di^-r i ^ v n © wfflx? * * . t± , 

±IH©ffi ^ © [fflS^i SrSP^-f 4fe«X=S*n/hfc©T?* 
0, ^©@fl*)t±, ^V#Tlffl*lcJ3^TiB?LiiSX±a 
nm(3. 0 ^X< 1 0 , a = 1 . 0: ISIffl?Lilfl©^ 

50 &<c*awi±*^©±iay y#T*-jK>©»fiifeS: 
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[0 0 14] 

U Cr, Mn, Fe, Co. N i , Cu, W©l,vfn 

frfr t> man % ji^&ji© ^-f n^-a. * * w osx 

^R0^-fftfr-«0{t-&&£$fo&nLfcgL 6 5 0t 
J5U:©StT«g ^ttai, ffl?LilfSX ± a 
nm(3. 0SX<10, o=l. 0 : Kffl?Lflt&©# 

[0 0 15] «1©^ V*"7A-*'>fflI?LM^ * 
Xg&JB Kg* * g tt 4 #© <fc 3 1= . * ©#*&#- B 

^ffM$n4feot«ii$n4« ifc. <%tm. mi5& 

[0 0 16] SP*>, *mt4. SB?LBSX±anm 
( 3 . 0 5=X< 1 0 , a = 1 . 0 : IWLBfl©^!! 

H©«?L#BI#0. 0 10-0. 50cm 3 /gt\* 
B8H?U¥B(#U?LiIg 2 . 0-50 nmOBlOt 
> V #7*681© 1 5 %J5Lh * £ *6 4 > V t'T * - # > £ 

[0 0 17] 

B8W©H»©JKW #3£HJ3© > v *'? It 

£©«HK»l?Lg»***i-*£fcKJ:0, 2-1 On 
mfSJt©^©^ X©^Ko^T&¥WftiR*tg£ 
ifc, *ffl?LillIX±anm ( 3 . 0 
«<10, a-1. 0 :SiBB?LiiS©^«Hi:-r 
) ©^PJ©»L#»4. JfSKttO. 0 10- 
0. 5 0cm 3 /g^»)> J;W^L<1±0. 050 
-0. 50cra 3 /g,f^L<[±0. 10-0. 
5 0 cm 3 /gT?**. iO«H©i|ffl?L#»^0. 0 1 

ocm 3 /gio/h^^t. ^*^*^/jx$< nmt 

L<t£\,\ 4fc, £©$SH©*ffl?L#W4. *ffl?LB@2. 
0-5 0 nmClSHO^ 7 #78810 1 5%^±££ 
J?iL<li 2 0 - 9 5%££i6, «k9#4L<li3 
0-9 5%*t5»4. £©«H©lBfflB8W\ iffl?LB@ 
2. 0-5 OnmOSlOiy 7#7#»0l 5%4.9 

[0 0 18] *5S»!l©^V#T*-#>tt, ±IE©#$( 
0fHj(C ffiL<(±, Cu-Ko*CJ:*X||liW<^ 
- >T 2 0 = 2 6 ' £ft£jRtt£J| ( 0 0 2 ) 
#-r*E#ffc:-?S:*!l-*fe®-C**. 4fc, #5SHJ30 
* 7#7#-#>t4, #4 L < 14, KIH«ififK 
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« t ^ -5 i t -e* 0 . l£Htt©ft±t- «fc 0 «h?L$Mj# <fc 

[0019] iyt, «m. fft©£*ttfe&#i**u h& 
10 0 otJSLh©jiwm«:asLTfem&fba«tT?***«, * 

[ 0 0 2 0] 3 *5SHfl©>« 7#7#-#>«. #? 
4 L < t4. 8 0 w t %&±^ iWJSK 

14 9 0 w t %. ft fejf 4 L < 14 9 5 w t %&L±T& <0 . 
S*#W*3&* 1 w t %*8fT?fc*. 8 0 w 

20 *#*#/h£<ft9, 4fc, #n^*tt. Wtttt. & 

[ 0 0 2 1 ] *3SW©j'ViKT*-iKV*i|att*, 
fe t < (4WKj§^ *ft 

(4, MS 0 . 1 0 - 1 5 0 /znu »4 L 

30 <(41. 0-1 0 0 (jm, =t95fSL<l45~5 Oiim 
JB?ft!&K# 0 . 7-2. 3g/cm 3 JftL< 
(40. 8-1. 8 g/cm 3 -e*0. |g&tt©if^li, 
1 5 0 - 2 0 0 0 « nu ff 4 L < (4 
200~1000wm. J:0Jf4L<t4 2 5 0 -6 0 0 
« mT* 0 , JK^ftffia** 0 . 7-2. 3 g/cm 3 . 
»4L<(40. 8-1. 8 g/cm 3 
[0 0 2 2] ifc. ^«*««©*^4, KiSWtL 

0 , Ti^S^gA*, fiS 1 0 0 - 2 0 0 0 u m. 4 L 
40 <t45 0 0-2 0 0 0 /imT?*«3. S^ftffifi^O. 7 
-2. 3 g/cm 3 „ »4L<t40. 8-1. 8g/c 
m 3 T-*^»„ 

[ 0 0 2 3 ] 4fc. P3S«4/c(4^^d°d© 
i§-&(4, spi^B^gj^ 0 . 1 - 1 5 0 u mgS©IS© 

EIISlciWfLiig 0 . 0 5- 2 0 // mlSolUffl? ^ □ 
?L*W1-5F«3$HI!JiS:WL, JS^StSfgfiA* 0 . 5 - 1 . 
8 g/cm 3 T'*4:^Mtt^ 4^, £?L«7 
n-y ^tt©*&l±. {ftfgfiO. 1-1. 4 g/cm 3 , 
50 m?L? 3 0 - 8 0 %T\ iES 1 ~ 5 0 0 u m©^g«« 
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[ 0 0 2 4] WlO^V^A-^Xi, 
-e&7tSI3-§"?^$tl<S>T i , Cr.Mn. Fe, C 

Cu, vfG>^-?tifrfrz>mim&w&&K<n 

-a^W^-^i:. n-7*?V©7kiis{b#P^>-fer> 
©7 * /-^©KJgKfbTO^SSi: LTW&t;:1it& 
■t*. ^©^Mt±S^JHt»TaS 1 . 0 ~ 1 0 m 
mol/g,5flL<tt3. 0-7. 0mmol/g7? 

[0 0 2 5] *5E^©^VjKT*-#>ti, 04 L< 

J±£iS«#6 0 0 - 2 5 0 OmVg, J:0ff4L 
<(± 8 0 0 - 2 5 0 0 m 2 /g. fiffJL<(±9 0 0 
- 2 5 0 0m 2 /g-Ctbi. 4fc. ^©fflitt-fc^T 
t±i±H®«# 4 0 0 m 2 /gJJJT, ^L<l± 2 0 0m 
2 /gJJTF, il)^L<l±5 0m 2 /gJ^Tlf**. 

[0 0 2 6] 4 A:. *£IBI±, fi!iE©* y#7*->K> 

Tu Cr, Mn, Fe, Co. N i , Cu. W©^f 
»fi&Jil^ftfr©ft^©HH*S^Lfctlu 6 5 0 

t «±oiME-e5fflMbtt»BaaT-eftft 4 ft (iHIKbtt 
S c t \z J: 0 ±$© ^ V *'7 * - # > 
?rMi§-r 3 d t tfi* £ £ o #5693 © * V #7 * - # v © 

-?x. ttll&tfbMr?**. ®S^btejT 
tt7x >/-;i«»|ft{b*3WSFjii=ffiffl-e#*. cms,© 

K*t*©Jt*®8tfitH, RBS$n-5t©rH^l^3 0 
m 2 /gJ:>Vh£<T&J:l\ 
[0 0 2 7] 4 A:, V^7A-*'>olili; 

**t. fflfllT**. ifMj^btei©i!«l»^£® 

7;>ttflli, KIM. 7 7>ifE^©«b1M§# 

[0 0 2 8] 7iy-;i/«tflBH^S'J-t*i:U , /-;HSll& 
i: 7 **7 -y ?i»l/^©{tt©#^7 * y -;H»fll^lE 

■7*k K. a»(l*jW7^ft KfcJfiSttWi©#ftT 

4A:l±lfiStttt*©#*ETTaS$-a:*3 ticfc 
n^*fe^©7Kfftt^^*^ 0 77>ii(t 7;b 
7 U ;b7;ba-;b©^ffi^. 7^77-;«. * 
■5W±-tftS>©2Ete8Jflg^-e&.5. 
[ 0 0 2 9 ] #ISBJli^^»bM^ LTtt. » 

fO^t'7 * L, < . #lcTIB©|4tt7 

x/-;i«#ft&04 U\ 



(5) ftlFF l 0 - 2 9 7 9 l 2 
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[0030] bp*,, mm-y xy-;u««jgi±. #&Bg6 

2 - 3 0 2 l 0#^**l>l4WfillB6 2 - 3 0 2 l 2 
^WJKIK* £ tlTfc 9 . 7x7 T b K 
k©*l^**±«»fci-«S«fflliB-t?*oT, (A) 15 
SO. 1 - 1 5 0 u m<0®tt-$$iL?RTf J t<D-<kmM 
4£l£a^L. LT (B) ^fc< 5 0£M% 

#SH& 1 5 0 «m©W*JEiL$ 

(o mmm^z^mLfz^ ^9 j-Mmm^ 0 

d* 1 0 0ppmJ5TF-C&S. 3 i: £#^-T<Sfitt7 * 
[ 0 0 3 1 ] #^Tfffl^S^**tHiil8!|»»i:LT©-f 

7x y-;u^©iS^S#i-^ 5 y-P^S. jK'J 
7 5>S. KS. :**vASI£©Wlt£S 

20 $ tf fc jK- 7 XM& 4 1 n ■< t'- 7 *m<D * U 

- USUI Srffli-^iii 

[0 0 3 2] #^[ct5^Tt±. ±JE©«*tt*fc[4ft 
IB^-T^$tl^.T i . C r. Mn. F e. Co. N i . 

a. &3^tei£»&ji^f' , nfr©{b^©-at. a 

JfiKtiO. 5-5 0MMSP. J: 00 
4L<til~4 0SMSP. mmtL<\tl~2 0S» 
gP^iDL. 6 5 0tJ^±©iae^b4/tHJHSi-*3 
30 ttiOy VjK7*-jK>4»^*ii:A«-v?t«. ^ 
«I7?^D$n^^^Jiti. ^ij^tf. T i . C r . M 
n. Fe. Co. Ni. C u. W©^-fttfrfrS>Stftt 

^s^n©^-rn^-a. ^^t^i^^s^-rn 
frtoit&toto— aa. ^Ji^**-i.^t±^Ji©wffi. 
S^M^. sftKJS. ISM. o Mlb^i. Ji{bti. 
9/Ubi&. Kfb^. 7KM{b^©o-fn^©7%-a*^ 
oti-a^±©^«7?*^ ^ tamt lo„ 

©^ffiT-*n«. 04 L < t44?ft < 1 1^#© 9 5 M* 
l 5 0jum©|$fcj£iLo**t£-e&i3, 
40 iO04L<ti¥^5^I^O. 3 J um©^t$®l3* 

Jfe. "9 ^bti. ffi{bti. 0 A.{t^/. ^b%. zK 
[ 0 0 3 3] #^tcfc^T. S*tt*fet±K*WBUI8 

±j£©a^^JS**^i±i^B^^ia©<t-&!fet 
© 4 1 wmmmmtt t fz a&mmmm. t msmrt 

50 titf J:i\ tfz, ±&<DW&&m<Dik&%SO)§-&lzii^ 
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<D®®.mm-emmt btz±x\ mMttzimmmm 

u m.m^tz\mmmwmm\mLx 2 o o~5 o 
o mmu t l t-^d u X7'j -ttii-cg^SL sag l 
xmumzttz^ mm tz im^tsm.^iu 

l 5 ~ i o o mmut u tt±tttTS»i^ 

[ 0 0 3 4] ^*WmjIg%«^\ tK. *9 j-)\MaM 
tz±x\ #*©&JRf&*£&in-f«*&l;J\ tottm 

B5K«!jK?g?si=s^jn-r4. mzntzm^vm. tag 

[ 0 0 3 5] #£HJ3fc&^Tffl^4-f*>2g^fl&l;:# 

4foa»4jiWb^**tfe!ln****tttLTi4, *7A 

JB-f * >£^t>v.K?&W^ * >3:SMSflS 
»atffi£ «fc 4 -Y * >SMSC «fc 0 If ft 3 c t #4. 

[ 0 0 3 6 ] ±a©a^ji©o-fni&^B, *<5im± 
m&^m^-fti^-mcDit^rmw ttzmm tz 
mmmmmmi, *nfbtt»H«T, 6 5 otj^ 

±, L<ti7 0 0 - 2 0 0 Ot, ±<9ff* LO±8 
0 0 - 1 5 0 0t-eft{b1-4CtCJ:0, *4lM*R{b 
LfcQL gfSftttSIHmTr 6 5 OtRh, ff£L<t± 
700~l500T\ J: Off 4 L < (i 8 0 0 - 1 2 0 0 

4. j^{bSJS^6 5 0t±<9€^J§ 

+ anm (3. OsSX< 10, a=l. 0 : IWLttfl 

*-#>i±$e>nfti,\ ifc, j^{b^+»T'»LffM 

fitfc^fciE^©"?*? £ L < ftt\ 

[ 0 0 3 7] Z®*£®#IMtte»Bimfcli. s 

^l>7^ 7;i^v, ***fctt-lMtft**»# 

Sitti^®***. 4fc, H»{btt&H^i:H. ym 
^{blsJg£±fc4M#£LT#WLTft4fc© 

[0038] mtRzfMftTmxiDmmym^mmM 

irit xom&S&Jg. tcfrj (B-f * t © x lift ^ fr\ #? 
£L<t±5~5 0 Ot/H. ft&ffi: L< (i 1 0-30 
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* - ** > ©amjiji^ * %a l TftM^fr * ji^-r -s. o 

[ 0 0 3 9 ] *5BW^J:0ff6n4y V#T*-#V 
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